Introduction
Quantitative studies of flow and metabolism can be obtained noninvasively by positron emission tomography (PET) . These studies require a high flux of photons from short-lived positron emitters which provide adequate statistical sampling in the reconstructed cross-sectional image while minimizing the radiation dose to the patient.
Radionuclide generators provide an inexpensive alternative to on-site dedicated cyclotrons for the production of short-lived positron-emitting radionuclides. Table 1 lists some generators for positron emitters. The short half life of the daughter radionuclide permits the intravenous administration of 5-50 mCi of radioactivity. When the half life is < 3.8 m the rapid decay of activity within the subject and the rapid regeneration of the daughter radionuclide permits serial studies to be done on the same patient every minutes. The essentials of one these generators, the 82 Sr/ 82 Rb system, will be discussed for the application of 76 second 82 Rb to PET studies of myocardial perfusion in patients with heart disease and to the changes in the permeability of the blood~brain barrier in patients with brain tumors or radiation therapy necrosis ll-41 •
Essentia1s for a 82 Rb Generator
The essential requirements for a clinically-useful 82 with· 2% saline eluent gave >80% yields 82 Rb at a flow rate of 60 ml/min <lll.
The latter system has been used in over one hundred patient studies over the past 5 years without any adverse effects to the patients, even in cases of very ill patients with heart disease or brain tumors that were undergoing therapy. and from Al 2 0 3 using both the batch method and column separation. In the batch method, equal weights of the two adsorbers were mixed with equal volumes of at pH 7.0-8.5, the supernatant was removed, and the radioactivity in the two phases was determined by sample counting in a gamma well counter. The breakthrough was calculated to be the activity per gram in the solution divided by the activity per gram left on the adsorber after each separation. Similar measurements were made on eluates from identical columns of the two adsorbers.
In the column experiments, Sn0 2 and Al 2 0 3 were packed in 2 ml bed volumes. The eluent for Sn0 2 was normal saline, pH 7.0, and for Al 2 0 3 the eluent was 2%
saline, pH 8.5. The flow rate was 60 ml/min. The eluates from the column were collected and the 82 Rb allowed to decay away. Four ml aliquots of each elution volume were counted by either a Nai(Tl) or Ge(Li) gamma-ray detector.
Calculations of breakthrough were made against a All of the components of the generator column and pumping system that contact the eluent are thoroughly cleaned and autoclaved before assembly. The eluent is prepared with sterile components in a sterile laminar flow hood. 
